INTRODUCTION

MEDLINE (National Library of
) is a standard literature database for bioinformatics text mining. It can be accessed through annual releases in XML format (with weekly updates) or through its web interface, PubMed (National Library of Medicine, 2004c) . Both access methods have limitations, however. For example, the MEDLINE release files are intended for automatic processing. Although the XML format is easy for navigation and manipulation within a file, the files are too large (average size: ~100 MB) for most off-the-shelf XML parsers. Despite the popularity of XML, some text-mining libraries, e.g. the "Bow" toolkit (McCallum, 1996) , still take plain text files as input. It is also difficult to generate a subset of citations directly from MEDLINE release files in response to a user query, which causes users to turn to PubMed. PubMed is more focused on human users. Its query system is designed to return a manageable set of relevant documents. Its upper limit for downloading query results (currently 10,000 hits) can be a hindrance to automated text-mining systems. In addition, the MEDLINE XML format and the PubMed XML format are not identical.
To work around these limitations, as well as add other useful functionalities (e.g. to randomly sample a subset of MEDLINE/PubMed abstracts), we developed a Java package, MedKit. It can be used as a stand-alone GUI application, or its modules may be integrated into other automated MEDLINE/PubMed mining systems.
PROGRAM OVERVIEW
MedKit integrates four modules (Java classes), a querier, a sampler, a fetcher, and a parser. They may be used together through the interface of Figure Table 1 is done by combining a regular Java file reader with open source XML libraries, dom4j (MetaStuff Ltd., 2004) and Piccolo (Yuval Oren, 2004) . A MEDLINE/PubMed XML file is first opened as a plain text file by the regular file reader, and read into memory in small chunks. A chunk of text, containing exactly one citation unit from start tag to end tag, is then passed to the XML parser. After the citation is processed, the next chunk is passed to the parser, and the previous one is discarded. Thus, the MedKit parser is able to process very large files in a stream-like fashion while retaining the convenience and flexibility of XML within a citation unit. This design is based on the observation that most MEDLINE/PubMed text mining systems focus on the information contained within single citations; cross talk among citations is rare. The package is freely available at: http://metnetdb.gdcb.iastate.edu/medkit. 
